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ABSTR AC T

It is well established that probiotics exert beneficial effects on human health. Their use in prophylaxis 
and therapy, particularly in inflammatory diseases of the gastrointestinal tract, is undisputed. Moreover, 
studies from recent years indicate that the administration of probiotics in dentistry is advisable, particularly 
in dental caries and in chronic periodontitis in adults. In this study, the available data on the potential 
application of oral and topical probiotics, including their mechanisms of action, in dermatological therapy 
were analyzed. The present review  focuses on the effects of oral and topical probiotics in chronic skin 
diseases, emphasizing their role in the management of atopic dermatitis, acne vulgaris, rosacea, and 
psoriasis.
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The skin of a healthy individual constitutes 
a barrier protecting the body against microbial 
invasion and infection. This protection is deter-
mined by the normal anatomy and physiology 
of the skin, as well as its colonization, primarily 
by nonpathogenic bacteria. These are resident 
microorganisms that normally grow on or within 
the skin, remaining more or less constant. Colo-
nization of the skin by resident microorganisms 
represents physiological colonization, occurring 
at densities of approximately 104–105 bacteria/
cm² [1]. Resident bacteria typically include aero-

bic genera such as Staphylococcus (including S. 
epidermidis and S. hominis), Corynebacterium 
(aerobic coryneforms), Micrococcus, and anae-
robic species such as  Propionibacterium acnes 
(formerly Cutibacterium acnes). The latter is 
ordinarily a harmless resident but may incite or 
contribute to the condition known as acne [2].

Other microorganisms, usually present only 
temporarily on the skin, are classifi ed as tran-
sients and may include streptococci, enterococ-
ci, enterobacteria, pseudomonads, and others. 
Physiological colonization reduces the risk of 
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infections and skin diseases by preventing pat-
hological colonization, which results from the 
adherence of pathogenic microorganisms to 
skin cells [3]. Moreover, some Staphylococcus 
species, particularly Staphylococcus epidermi-
dis and Staphylococcus hominis, can produce 
commensal-derived antimicrobial peptides 
(AMPs), such as phenol-soluble modulins and 
lantibiotics. These peptides exert antimicrobial 
activity and act synergistically with host-derived 
AMPs, such as cathelicidin IL-37, to inhibit the 
survival of skin pathogens [4,5]. Thus, the phy-
siologic (normal) microbiota of the skin, along 
with the AMPs produced by its constituent bac-
teria, provides the fi rst line of defense against 
microbial pathogens. A reduction in the number 
of resident microorganisms on the skin often 
results from personal hygiene practices or tre-
atment with antiseptics. However, the normal 
microbiota can be rapidly restored owing to the 
active growth of the remaining viable resident 
bacteria.

It is well established that probiotics can help 
maintain a healthy balance of the intestinal fl ora 
and stabilize the intestinal epithelial cell barrier. 
In line with the current WHO defi nition [6], pro-
biotics are living microorganisms which, when 
consumed in adequate amounts, exert benefi -
cial health effects independently of basic nutri-
tion. Moreover, this defi nition is supplemented 
by specifi c criteria: a probiotic agent should 
neither be pathogenic nor toxic to the human 
body, and it should not induce immune distur-
bances. Thus, a probiotic strain should have 
GRAS (Generally Recognized As Safe) status, 
and the safety of its application should be sup-
ported by both in vitro and in vivo studies [7]. 
Probiotic strains include mainly lactic acid bacilli 
of the Lactobacillus and Bifi dobacterium genera, 
as well as Saccharomyces boulardii yeasts. Oral 
administration of probiotics in prophylaxis and 
therapy, particularly for gastrointestinal diseases 
(including antibiotic-associated diarrhea), is no 
longer questioned [8,9].  

Probiotics help maintain a healthy balance of 
intestinal fl ora, stabilize the mucosal barrier, and 
promote mucin secretion, thereby preventing 
colonization of pathogens within the epithelium. 
Pathogen inhibition is mediated through two 
distinct mechanisms [5,10,11]. The fi rst is a com-
ponent of the physical defense system, which 
directly prevents pathological colonization by 
limiting the available space for pathogens.  It 
should be emphasized that some probiotics are 
capable of effectively colonizing the skin [12]. 

The second mechanism is associated with the 
antagonistic properties of probiotics, primar-
ily resulting from the production of short-chain 
fatty acids (SCFAs) and lactic acid, as well as 
the synthesis of antimicrobial peptides (AMPs). 
These compounds may directly inhibit the 
growth of, or inactivate, pathogenic microor-
ganisms [12]. 

The accumulation of high concentrations 
of SCFAs in the intestinal tract can rapidly dec-
rease the pH, thereby inhibiting pathogen 
growth. Furthermore, certain probiotic strains 
have been shown to induce T helper 17 (Th17) 
cells, leading to the secretion of interleukin-17α 
(IL-17α), which subsequently stimulates type 3 
innate lymphoid cells to produce interleukin-22 
(IL-22). This cytokine plays an important role in 
maintaining intestinal homeostasis, promoting 
healing, and facilitating tissue regeneration. The 
effects of probiotics on the host are presented 
in Figure 1.

Moreover, in recent years, increasing eviden-
ce has pointed to the existence of a gut–skin 
axis, a relationship between intestinal microbio-
ta and infl ammatory skin diseases [13,14].

The antineoplastic activity of probiotic 
strains has also been analyzed [15]. In vitro 
studies have demonstrated that probiotics can 
induce tumor cell apoptosis and inhibit tumor 
cell proliferation and metastasis [16]. In a mouse 
cancer model, the use of a probiotic aerosol 
formulation with Lactobacillus rhamnosus GG 
was shown for the fi rst time to play a benefi cial 
role in preventing melanoma metastasis and in 
activating antitumor effector cells [17]. These 
fi ndings suggest the potential of a novel strat-
egy involving the administration of probiotics in 
spray form, which may be particularly useful in 
the treatment of skin diseases. Other studies in 
mouse models have reported that Bifi dobacteri-
um bifi dum and Lactobacillus acidophilus can be 
used as biotherapeutic agents to inhibit colon 
cancer by modulating intestinal microbiota [18].

Recent research has also demonstrated that 
probiotics are useful as supplementary prepa-
rations in dentistry. Probiotics containing hydro-
gen-peroxide–producing Lactobacillus species 
may exert antagonistic effects against cariopat-
hogens and periopathogens, thereby reducing 
the initiation of the cariogenic process and the 
progression of chronic periodontitis [19]. In my 
own research, I demonstrated that probiotic 
tablets containing the Lactobacillus reuteri stra-
in signifi cantly improved clinical parameters 
and reduced proinfl ammatory cytokine levels 



Journal of Face Aesthetics 2026;9(1) JoFA30

Figure 1.  The effects of probiotics on the host (SCFAs- shot chain fatty acids, AMPs- antimicrobial 
peptides, Th17- T helper cells 17, ILC3- Type 3 innate lymphocyte) created with BioRender.com.

in patients with moderate chronic periodontitis 
[20]. The results of these and other studies justi-
fy the implementation of novel strategies for the 
use of probiotics in oral diseases [19].

In dermatology, oral and topical probiotics 
are used in the treatment of infl ammatory skin 
diseases, as shown Figure 2 [5,13]. 

The aim of this study was to analyze the 
benefi cial effects of probiotics in skin disea-
ses, including atopic dermatitis, acne vulgaris, 
rosacea, and psoriasis. Moreover, it was consi-
dered appropriate to present current concepts 
regarding the anti-infl ammatory mechanisms of 
action of probiotics, particularly in infl ammatory 
skin diseases.                               

Atopic dermatitis (AD) is a genetically deter-
mined chronic infl ammatory skin disease asso-
ciated with signifi cant dysfunction of both the 
epidermal and intestinal barriers, induction of 
chronic skin infl ammation, and alterations in 
microbiota composition [13,21]. Staphylococcus 
aureus is the most common pathogenic bac-
terium, dominating on the skin of AD patients, 

whereas Staphylococcus epidermidis and 
Corynebacterium spp. are markedly depleted. 
Numerous studies have demonstrated the ben-
efi cial effects of oral probiotics on the clinical 
symptoms of patients with AD. The oral probi-
otics used most frequently contain strains such 
as Lactobacillus bulgaricus, Lactobacillus casei, 
Lactobacillus paracasei, Lactobacillus helveticus, 
Lactobacillus plantarum, Lactobacillus  rhamno-
sus, Bifi dobacterium bifi dum, and Bifi dobacte-
rium adolescentis [22,23].

Acne vulgaris (AV) is a chronic skin disease 
with periods of exacerbation, most commonly 
affecting young individuals. It is associated with 
hyperactivity of the sebaceous glands and is 
characterized by the formation of non-infl amma-
tory comedones or infl ammatory pustules, locat-
ed primarily on the face and back, along with 
increased levels of proinfl ammatory cytokines 
in the skin [24]. A large volume of sebum accu-
mulating within the sebaceous glands, together 
with the presence of Cutibacterium acnes in 
the pilosebaceous canal, may play a causal role 
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in AV [24]. This anaerobic bacterium produces 
lipase enzymes that hydrolyze sebum triglycer-
ides into free fatty acids. These compounds are 
particularly irritating, as they can penetrate into 
the dermis and promote infl ammation. Moreo-
ver, recent studies suggest a role for insulin and 
insulin-like growth factor (IGF-1) in the patho-
genesis of AV [25]. Their increased production, 
associated with a high-carbohydrate diet, may 
promote the proliferation of sebocytes and 
keratinocytes, as well as induce lipid synthesis 
in the sebaceous glands [24]. Additionally, gut 
dysbiosis may contribute to increased IGF-1 lev-
els [12,26]. Considering these mechanisms, the 
contribution of the gut–skin axis in the patho-
genesis of AV has been proposed [12]. Support-
ing this hypothesis, clinical data have demon-
strated that oral administration of Lactobacillus 
rhamnosus for 12 weeks reduced IGF-1 secre-
tion in the skin and improved AV symptoms 
[27]. Signifi cant reductions in AV lesion counts 
have also been observed with other oral probi-
otics, including combinations of Lactobacillus 
acidophilus, Lactobacillus delbrueckii subsp. 
bulgaricus, and Bifi dobacterium bifi dum, as well 
as with Escherichia coli Nissle and Lactobacillus. 
plantarum probiotic preparations [28].

Additionally, it has been indicated that some 
probiotics can persist and successfully colonize 
the skin, inducing keratinocytes and sebocytes 
to produce antimicrobial peptides (AMPs) or 
other metabolites that may directly inhibit or kill 
pathogens. Considering the above, as well as 

the markedly increasing use of topical probio-
tics in skin diseases over the past two decades, 
randomized controlled trials and clinical inve-
stigations were conducted between 2009 and 
2024 to examine probiotics for AV treatment 
[29]. These studies analyzed topical probiotics 
containing bacterial strains such as Lactoba-
cillus acidophilus, Lactobacillus salivarius, Lac-
tobacillus plantarum, Lactobacillus paracasei, 
Enterococcus faecalis, and Bifi dobacterium ani-
malis. Treatment durations varied, ranging from 
4 to 12 weeks. The fi ndings demonstrated that 
Lactobacillus strains, particularly Lactobacillus 
plantarum, signifi cantly reduced acne-related 
infl ammation directly at the site of application 
and enhanced the healing process [28].

Another chronic infl ammatory skin disease 
with periods of exacerbation is rosacea, char-
acterized by erythema, papules, and pustules, 
predominantly on the face [29]. The condition 
occurs in both men and women, with onset usu-
ally after the third decade of life. The pathogen-
esis of rosacea remains unclear, but genetic fac-
tors, an abnormal innate immune response, and 
alterations in the skin microbiota are recognized 
as contributors [30]. Although microorganisms 
may not be the central causative agents, emerg-
ing evidence suggests that skin dysbiosis, act-
ing as a potentiator of infl ammation or as a trig-
ger factor, contributes to disease progression. 
The colonization of the skin by Demodex follicu-
lorum mites, together with their associated bac-
teria such as Bacillus oleronius, has been impli-

Figure 2.  Probiotics and chronic skin diseases.
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cated in the pathogenesis of rosacea [5,31]. This 
microbial presence has the potential to activate 
Toll-like receptor 2 (TLR2), thereby exacerbating 
the infl ammatory process characteristic of rosa-
cea [32]. Gut dysbiosis, within the framework of 
the gut–skin axis, is also thought to play a role in 
rosacea. In particular, Helicobacter pylori infec-
tion and small intestinal bacterial overgrowth 
(SIBO) have been associated with disease devel-
opment [33]. The eradication of SIBO has been 
shown to improve rosacea symptoms. These 
fi ndings provide a rationale for the use of oral 
probiotics in this condition, as they promote 
a healthier microbial balance, which may help 
reduce systemic infl ammation and improve skin 
condition. Reports to date document that oral 
administration of probiotics such as Escherichia 
coli Nissle, certain strains of Lactobacillus, Bifi -
dobacterium, and Saccharomyces has been 
associated with more frequent clinical remission 
and symptomatic improvement in patients with 
rosacea [32].

Moreover, topical probiotics are suggested 
to have anti-infl ammatory activity, strengthe-
ning skin barrier function, directly enhancing its 
properties, and locally modulating the immune 
response [32]. However, the use of probiotics in 
the treatment of rosacea remains relatively limi-
ted. Further clinical trials employing both oral 
and topical probiotics are therefore necessary 
to assess the long-term therapeutic outcomes.

Another chronic and relapsing immune-
mediated infl ammatory skin disease is psoriasis. 
This condition often occurs within families and 
has a hereditary component. Psoriatic lesions 
are characterized by keratinocyte hyperprolif-
eration, resulting in marked keratinocyte hyper-
plasia [34]. Despite advances in systemic phar-
macological therapies, the long-term manage-
ment of psoriasis remains ineffective. Analysis of 
psoriasis pathogenesis has revealed its frequent 
coexistence with gastrointestinal diseases, such 
as infl ammatory bowel disease (IBD) and also 
gut dysbiosis [12,20]. Through the bidirectional 
interaction between the gut and skin, the gut–
skin axis may exacerbate systemic infl ammation 
by promoting the release of proinfl ammatory 
cytokines [12]. Considering the potential role 
of gut microbiota modulation, probiotics have 
emerged as a novel therapeutic approach in 
psoriasis management. In randomized clinical 
trials conducted to date in adults, oral adminis-
tration of multi-strain probiotics (Lactobacillus 
acidophilus, Bifi dobacterium bifi dum, Bifi dobac-
terium lactis, Bifi dobacterium longum) or a single 

strain (Lactobacillus rhamnosus) has been investi-
gated [35]. These studies demonstrated that pro-
biotic treatment in patients with psoriasis reduc-
es infl ammation, improving outcomes measured 
by the Psoriasis Area and Severity Index (PASI) 
and the Dermatology Life Quality Index (DLQI), 
while also contributing to the restoration of skin 
health [35]. However, further research in this area 
is necessary, particularly with consideration of an 
integrated strategy combining probiotics with 
conventional psoriasis therapy. 

Summary

In summary, this study presents data indicating 
that probiotics may be useful in the manage-
ment of chronic bacterial infections. Oral pro-
biotics help maintain a healthy intestinal fl ora 
and reduce systemic infl ammation, while topical 
probiotics can directly alleviate local infl amma-
tion. The application of both oral and topical 
probiotics represents a novel approach for the 
treatment of chronic infl ammatory skin diseases, 
including atopic dermatitis, acne vulgaris, rosa-
cea, and psoriasis. The administration of both 
oral and topical probiotics constitutes a novel 
therapeutic strategy for chronic infl ammatory 
skin diseases, including atopic dermatitis, acne 
vulgaris, rosacea, and psoriasis, which frequent-
ly involve facial skin. Probiotics confer benefi cial 
effects on skin health by modulating infl amma-
tory pathways and improving facial aesthetics.
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